Optical property parameters play an important role in ocean colour studies. As a key variable, the absorption coefficient is of great significance for calculating the content of each component in water and simulating the physical, chemical and biological properties of water. The inversion algorithms mainly include empirical model, semi-analytical model and neural network model. In this study, we focused on the QAA_V6, which is the newest version of Quasi-Analytical Algorithm (QAA). It is necessary to test the QAA_V6 model in different conditions. IOCCG data set is used to verify the accuracy of QAA_V6. Additionally, MODIS data of case 1 waters and case 2 waters were selected. After extraction and matching, the data was finally imported into QAA_V6 model to calculate the absorption coefficient with a R 2 of 0.999 in both case 1 waters and case 2 waters, thus the QAA_V6 model showed a high accuracy and robust applicability in the inversion of inherent optical properties. Subsequently, it can be further verified for the waters in more complicated areas, providing a firm foundation for implementing QAA into the research of ocean colour remote sensing.
INTRODUCTION
The research on ocean colour provides a firm foundation for the analysis of the concentration of oceanic components. Geographical distribution information of the oceanic components concentration can be obtained via getting the inherent optical properties represented by the absorption coefficient and the scattering coefficient. The inherent optical properties are difficult to measure through on-site measurements, while the apparent optical properties are relatively easy to obtain by satellite sensors or field measurements. Therefore, the inversion algorithms can be used to estimate the inherent optical properties from the apparent ones.
The QAA algorithm was proposed by Lee et al in 2002 [1] , which has been widely used in the field of ocean colour remote sensing. It contains a series of empirical models, semi-analytical models and analytical models. This model was updated to QAA_V5 version in 2009. In 2014, the QAA_V6 version algorithm was developed hereafter. For QAA algorithm, it requires no prior knowledge of water spectrum, which makes it widely used in ocean colour research. The QAA algorithm can obtain the inherent optical properties (IOP) including the absorption coefficient from the apparent optical properties consist of the remote sensing reflectance (Rrs(λ)). In this paper, the newest QAA_V6 is used to invert absorption coefficient to verify the accuracy and adaptability of the model [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
2.METHOD
The QAA_V6 algorithm was proposed by Lee et al. in 2014 [14] [15] [16] [17] [18] [19] . It uses the approximate solution of the radiative transfer equation to construct the remote sensing reflectance and the inherent optical properties. The judgment basis that QAA_V6 uses is whether is greater than (670) 0.0015 . If is greater than 0.0015 , 
Where ( ) is the total absorption coefficient 0 at the reference wavelength ( ), and ( ) 0 0
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Performance analysis of QAA_V6
The remote sensing reflectance , the absorption coefficient of the water body itself, and the scattering coefficient of the water body itself is available from IOCCG data set, and the total absorption coefficient is calculated by QAA_V6. Reading the inherent optical property data that has been calculated in the IOCCG data set is the follow-up work. Then, the inherent optical property data are calculated from the IOCCG data set. Finally, the root mean square error and the average relative error were obtained. The accuracy of the model is analyzed based on the overall performance of the QAA_V6 model.
The inversion results of the absorption coefficients at different wavelength is shown in Figure 1 , and the error analysis is shown in Table  1 . From analysing the results of linear fitting comparison between IOCCG measured data and model inversion data, we noted that the QAA_V6 model has the best inversion performance when it invert absorption coefficient at 555nm, and the scatter data is evenly concentrated near the 1:1 line. However, at 443nm, The inversion results are higher than the in situ data, and the model has faults when a(443) is greater than 1.5
, and the In order to further verify the applicability of the QAA_V6 model, the above-mentioned MODIS is used in this paper, including apparent optical properties, inherent optical properties and remote sensing reflectance, The remote sensing reflectance can be used as the input data, while the inherent optical property, including the absorption coefficient and the backscattering coefficient etc. 
Adaptability verification of QAA_V6
Water bodies can be divided into case 1 water and case 2 water according to different optical properties: the optical properties of case 1 water are mainly determined by phytoplankton and its accompanying organisms while the optical properties of case 2 water are affected by phytoplankton, suspended particulate matter and coloured dissolved organic matter. Oceanic water is case 1 water, and case 2 water is mainly distributed in the near shore and estuary areas. Among them, the data of the Atlantic Ocean in the southern hemisphere is selected as a representative of case 1 water to verify the QAA_V6 model. The Sea of Japan is located at the edge of the western Pacific Ocean and it is typical of coastal water and can be used as a representative of case 2 water.
The verification for the QAA_V6 model in two types of water bodies by , RMSE and MSE 2 are shown in the following table: After the analysis of the verification accuracy index in the table 2, QAA_V6 model performs well in inverting the inherent optical properties in case 1 water and case 2 water. The value of has 2 reached more than 0.999, and the value of RMSE is around 0.001, Average relative error is also controlled at a low level, both around 2%. It indicates that the QAA_V6 model can be applied in both cases of water. However, it can be seen from the calculation results that the overall performance of the QAA_V6 model in case 1 water is better than that in the case 2 water, which just proves that the semi-analytic algorithm is more suitable for case 1 water. 
CONCLUSION
In this paper, QAA_V6 model is used to invert the intrinsic optical properties represented by the absorption coefficient, and the following conclusions are obtained: Using the IOCCG data to compare the accuracy of QAA_V6 inverting absorption coefficient at different wavelength. It can be seen that QAA_V6 model is more suitable for the inversion of absorption coefficient at 555nm, whose RMSE and MSE are 8.22% and 0.0439 respectively. Using the product data of MODIS to verify the applicable area of the QAA_V6 model, the QAA_V6 model performs well in inversion of the inherent optical property parameters in case 1 waters and case 2 waters.
The value of has reached more than 0.999, and 2 the error is also controlled at a lower level. However, the overall performance of the model in case 1 waters is better than the overall performance in case 2 waters.
